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A B S T R A C T
Introduction: Total thyoidectomy has become the oncologic procedure of choice for differentiated thyroid
cancers DTC. The aim of the present study was to evaluate the post-operative morbidity rates, in rela-
tion to the surgical extent of primary and redo-thyroid surgeries.
Patients and Methods: A total of 331 adult patients who underwent thyroid gland surgery for a diag-
nosed DTC were included. 213 patients had a completion thyroidectomy, while 117 received a primary
total thyroidectomy. Among the redo surgery group, 108 had surgery on the previously unexplored side
of neck only, while 105 had repeat exploration and thyroid resection on the previously operated side as
well. Length of hospital stay, post-operative hypocalcaemia, recurrent laryngeal nerve injury and tumour
recurrence were used as primary outcome measures.
Results: Comparing primary versus redo surgery, there was no statistically signiﬁcant difference between
the groups in terms of all four main outcome measures. After controlling for patient’s age, T and N stage,
length of follow up, and whether or not a neck node dissection was done, the opposite side only redo
surgery was associated with a statistically signiﬁcant shorter hospital stay and lesser risk of persistent
hypocalcaemia. Performance of simultaneous neck dissections was found to be associated with longer
hospital stay (P ≤ 0.01). Higher initial N stage has a higher likelihood of development of loco regional
and metastatic recurrence (P < 0.05)
Conclusion: Analysis of our data suggest that under uniform conditions of tumour stage, surgeon, de-
mographics and T stage, there is no statistically signiﬁcant difference in post-operative outcomes between
primary or completion total thyroidectomy. However, less extensive surgery is associated with a better
perioperative outcome.
© 2015 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Total thyroidectomyhas become the oncologic procedure of choice
for differentiated thyroid cancers DTC [1]. It is associatedwith a longer
disease free survival, and allows for monitoring of the disease with
the help of radioactive iodine scans or serum thyroglobulin mea-
surements [1,2]. In addition total thyroidectomy also makes the use
of radioiodine possible for the treatment of residual and recurrent
disease [1,2]. This requires a greater number of completion thy-
roidectomies to be performed for differentiated thyroid cancers,
diagnosed at an initial, lesser degree of thyroid surgery.
Redo thyroid surgery has been associated with a higher mor-
bidity rate in some studies when compared to the primary total
thyroidectomy [2–4]. However most studies do not precisely take
into account the stage of local disease when comparing the out-
comes, and also the extent, of redo surgery performed, i.e. one side
neck exploration versus both sides or a performance of simultane-
ous neck dissection in completion surgeries [1,5]. These factors can
independently have a signiﬁcant impact on the outcome related to
second surgery.
The aim of the present study was to evaluate the post-operative
morbidity rates in relation to the surgical extent of primary and redo-
thyroid surgeries.
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2. Patients and methods
2.1. Study design and settings
This study used a retrospective analytic study design. A total of
371 adult patients underwent thyroid gland surgery after a
histo-pathological diagnosis of differentiated thyroid cancer between
January 1996 and January 2014 at our institution. After formal
exemption by the Institutional Review Board, 330 patients with
complete medical records accessible either through our
hospital’s information system or via archived patient charts were
included in the study. Patients who underwent surgery other than
primary or completion total thyroidectomy (neck dissection/
excision biopsies), second unsuccessful exploration, and patients
with carcinoma of thyroglossal cyst were not included in the
study (Fig. 1).
2.2. Outcome parameters
Length of hospital stay, post-operative hypocalcaemia, recur-
rent laryngeal nerve injury and recurrence were used as primary
outcome measures for comparison between the two groups. Hy-
pocalcaemia is further segregated into transient or persistent using
cut off intervals of 3 months [6,7].
2.3. Methods
Our standard hospital policy for the management of well-
differentiated thyroid cancer includes total thyroidectomy followed
by radioactive iodine ablation therapy and a life long TSH suppres-
sion. Pre-operative staging for local extent of the disease was done
with a neckMRI inmost of our patients, with a few exceptions where
CT scan or ultrasound of neck was considered suﬃcient. Patient
follow-up is done at 4–8 weeks in a surgical clinic and later with a
nuclear medicine physician at 3–6 months for 1st year and yearly
afterwards, with measurements of serum thyroglobulin and TSH,
and a whole body scan at 1, 2 and 5 years respectively. Patients who
have persistent hypocalcaemia at 3-month follow-up are also seen
by the endocrinologist for further evaluation and management of
hypo-parathyroidism at regular intervals.
All operations of primary or completion total thyroidectomywere
performed by the same set of two experienced surgical oncolo-
gists over this extended period of time. Uni/bilateral selective lateral
neck dissections were performed by the maxillofacial surgeon if re-
quired, depending upon pre-op pathological/radiological evidence
of node positive disease.
The presence of recurrent laryngeal nerve injury was consid-
ered as positive by any documentation of voice change at two
separate occasions in the patient’s follow-up notes by two differ-
ent physicians.
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Fig. 1. Flow chart showing patients selection and distribution. Neck node dissection; N (%).
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Hypocalcaemia was documented by any decrease in ionised
serum calcium level below 1. Persistent hypocalcaemia was estab-
lished for a calcium level below 1 and a continued prescription of
calcium supplements at three months requiring further workup for
hypo-parathyroidism. Length of hospital stay is calculated in number
of days from the date of admission to the date of discharge.
Radioiodine whole body scan at 1 year is used as a minimum
follow-up requirement for documentation of recurrent disease. Re-
currence is also considered positive with the detection of disease
on MRI or PET-CT in the presence of a rising thyroglobulin level and
the absence of iodine avid disease.
2.4. Statistical analysis
We looked at frequencies and proportions. Associations were ex-
plored using cross tabulations. Appropriate statistical tests (T-test
for continuous variables and chi-square or Fisher’s exact test for cat-
egorical variables) were applied. Bi-variate and multi-variate linear
logistical and multimodal logistical regression analysis (as appro-
priate) for the four outcomes were carried out. P value of less than
0.05 was used as a threshold for statistical signiﬁcance. All tests were
two tailed.
3. Results
Out of a total of 314 patients included in the study, 213 had a
completion thyroidectomy after initial tumour resection done at
some other centres while 117 patients received a primary total thy-
roidectomy. Among patients who underwent redo completion
surgery, 108 had surgery on the contra lateral previously unex-
plored side of neck only, while 105 also received a thyroid resection
on the same side as the previously operated one. Simultaneous uni-
or bilateral selective neck dissections were performed in 33 (28.2%)
patients in the primary surgery group and 48 (22.5%) patients in
the secondary surgery group. For the purpose of neck dissection berry
picking was treated as a separate group (Fig. 1, Table 1).
Comparing the outcomes of primary versus redo surgeries, there
was no statistically signiﬁcant difference between the primary and
the redo surgery group in terms of length of hospital stay, post-
operative hypocalcaemia, recurrent laryngeal nerve injury or
recurrence. After controlling for patient’s age, T and N stages of the
disease, length of follow up, and whether or not a neck node dis-
section was done at the time of index thyroid surgery, multivariate
analysis was performed. The results of the multivariate analysis
showed that the opposite side only redo surgery is associated with
a statistically signiﬁcant shorter hospital stay and had persistent hy-
pocalcaemia lesser than those of primary total thyroidectomy and
same side redo group. The performance of simultaneous neck dis-
sections was found to be associated with longer hospital stay
(P ≤ 0.01) after controlling for the extent of thyroidectomy proce-
dure and stage of the cancer in addition to other demographic
variables. Higher initial N stage has a higher likelihood of devel-
opment of loco regional and metastatic recurrence (P < 0.05), while
T stage independently has no statistically signiﬁcant impact on any
of the outcomes (Tables 2–4).
4. Discussion
Patients who are diagnosed with well differentiated thyroid
cancer on initial, less than total thyroidectomy should undergo a
completion thyroidectomy, to remove any residual or multifocal
cancer tissue [1,8,9]. Redo thyroid surgery is supposedly more dif-
ﬁcult to perform than ﬁrst surgery and hence associated with more
complications [8]. However tumour stage and the extent of surgery
can act as possible confounding factors, and therefore, the two groups
need to be standardised against these factors before a comparison
is made.
Shaukat KhanumMemorial Cancer Hospital and Research Centre
being the only major cancer institute of the country receives a mix
Table 1
Demographic characteristics.
Characteristic Type of surgery P
Primary
surgery
(n = 117)
Secondary
surgery
(n = 213)
Age (years); Mean (SD) 38.1 (14.9) 33.2 (12.8) <0.01
Range 13–74 12–70
Sex; n(%)
Male 36 (30.8) 55 (25.8) 0.37
Female 81 (69.2) 158 (74.2)
Diagnostic imaging; n(%)
Ultrasound 15 (12.8) 15 (7.0) 0.11
MRI/CT scan 102 (87.2) 198 (93.0)
Follow up (months); Mean (SD) 46.4 (36.7) 62.7 (42.6) <0.01
n, number of cases; SD, standard deviation.
Table 2
Treatment received and clinical outcomes.
Primary
surgery
(n = 117)
Secondary
surgery
(n = 213)
P
Length of hospital stay at index
surgery in days; Mean (SD)
4.6 (1.7) 4.3 (1.7) 0.21
Post-surgical nerve injury; N (%) 0.80
Yes 7 (6.0) 11 (5.2)
No 110 (94.0) 202 (94.8)
Post-operative hypocalcaemia; N (%) 0.17
None 51 (43.6) 116 (54.5)
Transient (<3 months) 44 (37.6) 64 (30.0)
Persistent (>3 months) 22(18.8) 33 (15.5)
Recurrence 0.77
No recurrence 73 (66.4) 139 (69.1)
Local/regional recurrence 29 (26.4) 51 (25.4)
Metastasis 8 (7.3) 11 (5.5)
N, number of cases; SD, standard deviation.
Table 3
Result of multivariate analysis for four main outcomes according to the extent of surgery performed.
Length of hospital stay Nerve injury Transient
hypocalcaemia
Persistent
hypocalcaemia
Recurrence
(locoregional)
Recurrence
(distant)
Linear regression
coeﬃcient
P Odds
ratio
P Odds
ratio
P Odds
ratio
P Odds
ratio
P Odds
ratio
P
Type of surgery (compared to primary surgery)
Contralateral Redo −0.6 0.001 0.9 0.8 0.8 0.5 0.4 0.04 0.7 0.3 0.2 0.2
Ipsilateral Redo 0.2 0.4 1.4 0.5 0.6 0.2 1.0 0.9 0.8 0.6 1.1 0.8
Neck dissection (compared to no neck dissection)
Berry picking −0.3 0.3 1.5 0.7 1.6 0.4 0.6 0.5 0.7 0.6 0.9 0.9
SND 0.9 0.008 2.6 0.5 1.7 0.3 1.8 0.3 0.8 0.6 1.1 0.9
SND, selective neck dissection.
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population of thyroid cancer referrals, after initial diagnosis on FNAC
of neck nodule or more often after an initial excision biopsy or hemi-
thyroidectomy performed at an outside centre. Our standard policy
is performance of a total thyroidectomy followed by RAI therapy
and TSH suppression in all patients with a diagnosis of resectable,
non-metastatic DTC. This gives a mixed case population of primary
and redo total thyroid surgeries. In this retrospective analysis we
found that in expert’s hands, post-operative complications rate
between a primary and a redo oncologic thyroid surgery stayed the
same, when results were analysed independent of the stage of cancer
and extent of the surgery performed. Higher initial N stage is found
to have a higher likelihood of development of recurrence. However,
previous studies comparing the morbidity outcomes between
primary and redo thyroid surgeries did not take these confound-
ing factors of surgical extent and tumour stage into account [3–5,10].
The extent of surgery has a direct impact on the outcome, with
neck dissectionwhen performed simultaneouslywith thyroid surgery
being associatedwith longer hospital stay. Also a redo thyroid surgery
when performed on the unexplored side only is associated with
shorter hospital stay and lesser risk of persistent hypocalcaemia.
The effect can be attributed again to lesser degree of surgical trauma
in these cases of staged surgeries as compared to the bilateral neck
exploration in primary total thyroidectomy group or bilateral redo
thyroid resections. However, although length of hospital stay is
shorter for the contra lateral redo surgeries group, it does not take
into account the time spent by the patient in the hospital at their
ﬁrst surgery.
Also none of the studies has elaborated on the simultaneous per-
formance of neck dissection, which can invariably effect the post-
operative outcome independent of thyroidectomy procedure itself
[3,5,8,11,12]. The selective lateral neck dissection was performed
when pre-operative imaging, clinical examination or FNAC con-
ﬁrms lateral neck nodal disease. The procedure employed at our
institute is a ‘compartment oriented’ dissection that clears the levels
2 to 4 as well as ﬁve b when indicated, according to pre-operative
multidisciplinary planning [2,13].
Limitations of the present study are using a retrospective design
and having short duration of follow-up in some cases. Also lack of
conﬁrmation of recurrent laryngeal nerve injury with the help of
pre and post-operative laryngoscopic examination is a major lim-
itation for evaluation of this outcome parameter. The two groups
were inhomogeneous on the basis of age with a signiﬁcant P value;
however, both the groups have a comparable adult population with
the mean age of 38 years in the primary and 33 years in the com-
pletion surgery group. Also the length of follow-up was considerably
longer in the completion surgery group mean 62 months versus 46
months. Time to recurrence in 90 percent of patients who develop
a recurrence was however less than 36 months or 3 years in both
the groups. The results of multivariate analysis were however con-
trolled for age and length of follow-up to overcome this limitation.
5. Conclusion
Analysis of our 15 years data suggest that under uniform con-
ditions of tumour stage, surgeon (performing the procedure),
demographics and T stage, there is no statistically signiﬁcant dif-
ference in post-operative morbidity or oncologic outcome between
the primary and completion total thyroidectomy. However, less ex-
tensive surgery or staged surgery is associatedwith a better oncologic
and peri-operative outcome.
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T Stage (compared to T0/T1)
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